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Answer ALL SIXTY-FIVE (65) questions in Sections A-E. Each question is worth one (1) 
mark. 


Select the MOST CORRECT answer by clearly marking the corresponding bubble on the 
General Purpose Answer Sheet using a #2B pencil. 


DO NOT mark more than one answer. 
Clearly mark your CORRECT STUDENT NUMBER on the General Purpose Answer Sheet. 


SECTION A — Evolution 
FIVE (5) questions worth a total 5 marks 
Suggested time 5 minutes 


1. Ifa population at Hardy-Weinberg Equilibrium has allele frequencies of 0.2 for the A 
allele and 0.8 for the a allele, what is the frequency of the heterozygous Aa genotype? 


1. 0.04 
2. 0.16 
32) 10,32 
4. 0.64 


2. A form of natural selection in which the extreme values of a continuous trait are 
selected for is called 


Directional selection 
Stabilising selection 
Disruptive selection 
Frequency-dependent selection 


Pena 


3. Darwin and Wallace based their ideas on those of the geologists Hutton and Lyell, who 
came up with the ideas of descent with modification and natural selection in the 1830s. 
This statement is 


1. False 
2. True 


4. Hybrid inviability is a type of prezygotic reproductive barrier. This statement is 


1. False 
2. True 


5. Homologous traits are used to determine the evolutionary history of groups of 
organisms, which are represented in phylogenetic trees. This statement is 


1. False 
2. True 
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SECTION B - Animal Diversity 
TWENTY (20) questions worth a total 20 marks 
Suggested time 20 minutes 


6. The bones in the inner ears of mammals had originated from bones located in the 


1. Eyes 
2. Jaws 
3. Snout 
4. Temple 


7. Feathers are heavily modified 


1. Scales 
2. Digits 
3. Glands 
4. Claws 


8. Which group within the Arthropoda contains the most species? 


Crustaceans 
Insects 
Arachnids 
Trilobites 


hae a ee 


9. Which characteristic is only found in animals in the phylum Cnidaria? 


Foot 
Proglottids 
Tentacles 
Cnidocytes 


ae ed oe 


10. What type of skeleton is found in an earthworm? 


Hydrostatic 
Exoskeleton 
Endoskeleton 
Hyperphasic 


eS 


11. How do most sponges feed? 


Swimming after prey 
Photosynthesis 

Filtering water for food particles 
Digesting carrion 


Se 
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Which phylum of invertebrates is most closely related to chordates? 
1. Arthropoda 
2. Mollusca 
3. Echinodermata 
4. Annelida 


Sea cucumbers defend themselves against predators by 


1. Biting back using anal teeth 
2. Squirting sticky tubules that adhere to the attacker 
3. Burying itself into the sediment 
4. Changing colour 
The hydatid tapeworm has a 
1. Muscular foot 
2. Pharynx 
3. Complex lifecycle 
4. False body cavity 
In deuterostome animals, the blastopore develops into the 
1. Anus 
2. Body cavity 
3. Mouth 
4. Nervous system 


Nematoda (roundworms) are 


Triploblastic and coelomate 
Diploblastic and acoelomate 
Triploblastic and acoelomate 
Triploblastic and pseudocoelomate 


eS 


Two diagnostic features unique to the Arthropods are 


1. Bilateral symmetry and a coelom 

2. Radial symmetry and a coelom 

3. Jointed appendages and exoskeleton 
4. A false coelom and mantle cavity 


Which one of the following groups has no differentiated tissues and organs? 


1. Flat worms 

2. Sea slugs and nudibranchs 
3. Sponges 

4. Roundworms 
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19. Which of these is NOT a feature found in lampreys and hagfishes? 


1. Gills 

2. Jaws 

3.  Post-anal tail 
4. Body cavity 


20. Which molluscan characteristic has the bivalves lost? 


1. Shell 

2. Mantle Cavity 
3. Foot 

4. Radula 


21. The larvae of echinoderms are: 


Radially symmetrical 
Penta-radially symmetrical 
Bilaterally symmetrical 
Asymmetrical 


Te 


22. Which of the following taxon has the water vascular system? 


Vertebrates 
Arthropods 
Echinoderms 
Cnidarians 


are heas oe 


23. Which of these groups do living birds belong to? 


1. Mammals 
2. Dinosaurs 
3. Crocodilians 
4. Amphibians 


24. Which subphylum of Arthropoda is completely extinct in the present era? 


Chelicerata 
Myriapoda 
Insecta 
Trilobita 


oa te alec 


25. The gastrodermis is derived from which germ layer in the embryo? 


1. Mesoderm 
2. Ectoderm 
3. Mesoglea 
4. Endoderm 
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SECTION C - Plant Structure & Function 
FIFTEEN (15) questions worth a total 15 marks 
Suggested time 15 minutes 


The secondary cell wall is composed of lignin. Cells types that have secondary cell 
wall thickening are 


Tracheids, vessel elements, and sclerenchyma 
Vascular cambium and cork cambium cells 

Epidermal, collenchyma, and endodermal cells 
Collenchyma, sieve tube elements and companion cells 


PO 


The process of plant cell differentiation usually occurs a few millimetres behind the 
growing tip and is the place where cells are 


1. Undergoing meristematic growth 

2. Undergoing cell elongation 

3. Maturing into discernible cell types and tissues 
4. Forming new cells to replace the root cap cells 


Root hairs arise from the , and lateral roots arise from the 
(Indicate the two correct choices). 


1. Epidermis, which is located in the cortex / endodermis, which is located around the 
stele 

2. Pericycle, which is found in the very central pith of a monocot root / endodermal 
cells that surround the pith in the eudicot 

3. Epidermis, which is the protective layer on the outside of the root / pericycle, which 
is located just inside the endodermis 

4. Periderm, which is located just inside the endodermis / bark, which protects the 
mature root tissues 


The structure of the primary root is organised from the growing tip backwards as 


Root cap, apical meristem, zone of differentiation, zone of elongation 
Root cap, zone of elongation, apical meristem, zone of differentiation 
Apical meristem, root cap, zone of elongation, zone of differentiation 
Root cap, apical meristem, zone of elongation, zone of differentiation 


haa ae ee 


The xylem tissue of a gymnosperm is composed of the following... (indicate the 
correct statement). 


Sieve tube cells, companion cells, parenchyma, and fibres 
Tracheids only, parenchyma, and fibres 

Palisade mesophyll cells, sclerenchyma fibres, and parenchyma 
Vessels, tracheids, parenchyma, and fibres 


PME 
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31. Which of the following cell types is usually NOT found in a typical dorsiventral leaf? 


Palisade mesophyll 
Spongy mesophyll 
Xylem vessels 
Cork cells 


qa 


32. In which of the following phenomena does ethylene play a major role? 


Fruit ripening 
Internode elongation 
Apical dominance 


Pe Wn 


Seed germination 


33. Gibberellins were discovered in... (indicate the correct statement). 


Rice plants infected with a fungus 
Coconut milk 

Oat coleoptiles 

Drought-stressed leaves 


wl 


34. Flowering of a large group of plants is influenced by photoperiod. Which of the 
following statements is NOT correct? 


1. Long day plants respond to long days, but do flower if they receive a burst of light 
during a long dark period 

2. Cool temperatures can always replace the day length requirement for all short day 
plants 

3. Short day plants can be prevented from flowering by interrupting the long night 
period with a flash of light 

4. Long day plants were found to require short nights 


35. Which of the following affects the opening and closing of the stomatal pores of a leaf? 
Light 

Drought 

Humidity 

All of the above 


Fe ea a a 


36. Tendrils in a climbing pea are modified , and the photosynthetic phyllodes in 
Acacia (Wattles) are modified . Indicate the two correct words. 


1. Leaflets and petioles 
2. Leaves and leaves 

3. Stems and leaves 

4. Flowers and stems 
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37. The green tissue of the shoot of Casuarina is... (indicate the correct statement). 


Pw NS 


A modified leaf known as a phyllode 
A modified stem known as a cladode 
A rhizome known as a rhizoid 
Modified for food storage 


38. C3 plants possess... (indicate the correct statement). 


Sree eet Ne oa 


Only RUBISCO and not PEP carboxylase 
RUBISCO in bundle sheath cells only 

PEP carboxylase and bundle sheath cells 

PEP carboxylase, RUBISCO and bundle sheath cells 


39. Which of the following are C4 plants? 


Poe 


Pineapple and cactus 
Maize and sugar cane 
Potato and wheat 
Eucalyptus and Acacia 


40. Indicate the statement that is NOT correct. 


An essential element is a chemical element that is required for a plant to complete 
its life cycle and produce another generation 

Hydroponic culture uses mineral solutions rather than soils to determine which 
elements are essential 

Nine of the essential elements are required in large amounts and are referred to as 
macronutrients 


Eight of the essential elements are required in small amounts and are referred to as 
macronutrients 
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SECTION D - Plant Diversity 
FIFTEEN (15) questions worth a total 15 marks 
Suggested time 15 minutes 


Land plants are members of Eukarya. 


1. True 
2. False 


The presence of mitochondria and chloroplasts in land plants is explained by ancient 
events of fusion of bacteria with ancient eukaryotes. 


1. True 
2. False 


Grades are lineages of the tree of life which are defined by homologies called shared 
derived features. 


1. True 
2. False 


All algae (green, red, brown) and land plants form a group that is monophyletic. 


1. True 
2. False 


All land plants have alternation of generations with sporophyte and gametophyte 
generations. 


1. True 
2. False 


Spores in land plants are the direct product of meiosis. 


1. True 
2. False 


The closest relatives of Embryophytes are 


Red algae 

Chlorophytes 

Charophytes 

One lineage of the charophytes 


eyes 


The gametophyte is the dominant generation in 


Ferns 

Flowering plants 
Liverworts and Mosses 
Seed plants 


ee 
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Of the following groups, the lowest extant species diversity occurs in 


Ie 
2 
3. 
4, 


Angiosperms 
Gymnosperms 
Monilophytes 
Mosses 


Seta and capsule are terms associated with the moss 


1. 
2 
3: 
4, 


Archegonium 
Gametophyte 
Protonemata 
Sporophyte 


The small, soft, green heart-shaped structure (prothallus) in ferns is a 


1. 
2. 
3. 
4, 


Gametophyte 
Sorus 
Sporangium 
Sporophyte 


The sister group to the Monilophytes is 


ial rele a 


Hornworts 

Lycophytes 

Gymnosperms 

Gymnosperms and angiosperms 


One of the following is not an angiosperm 


ie dl et ae 


Amborellales 
Bennettitales 
Magnoltids 
Waterlilies 


Plants characterised by possession of fruits, a short-lived primary root, and scattered 
vascular bundles in the stem are: 


had es 


Conifers 
Eudicots 
Gnetophytes 
Monocots 


Which of the partial life cycle sequences below does NOT apply to land plants? 


ceca ee 


Gametes—>fertilisation—>zygote—mitosis 
Meiosis—haploid spores—mitosis>gametophyte 
Mitosis sporophyte>meiosis—>gametes 

Mitosis sporophyte>meiosis—haploid spores 
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SECTION E — Ecology 
TEN (10) questions worth a total 10 marks 
Suggested time 10 minutes 


Animals that get all their nutrition from plants are called 


= ws 


Herbivores 
Predators 
Pathogens 
Pests 


Population ecology analyses 


1. 


2 


3: 
4, 


Factors that affect the size of a group of individuals of the same species living in 
a given area 

How species interactions, such as predation and competition, affect community 
structure and organisation 

How acommunity of organisms interact with the environment in a given area. 
None of the above 


Which of the following is NOT associated with the demography of a population? 


haat a 


Birth and death rates 
Aging 

Migration 

Seasonal variations 


The most common pattern of spacing of individuals within the area the population 
inhabits is 


pa as Nee 


Clumped 
Uniform 
Random 
Coherent 


A number of different bacterial and fungal species under a decomposing log with 
each of the species having a role in decomposing the wood are scientifically termed as 


hare ae ae 


Population of decomposers 
Community of decomposers 
Species of decomposers 
Underlying species 


Barnacles (sessile, marine arthropods) attached to whales are exposed to numerous 
feeding opportunities, but the whale neither benefits nor is harmed by the barnacles. 
This interaction is known as 


PS 


Commensalism 
Parasitism 

Mutualism 

Interspecific competition 
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62. Which of these best fits the description of a primary consumer? 


fee 


Grass 
Shark 
Sheep 
Polar bear 


63. Which of these interactions is called facilitation? 


1. 


pe 


33 


4, 


The plant commonly called ‘Black Rush’ (Juncus gerardii) prevents salt build 
up in soil and makes soil more suitable for growth of other plant species 

The larvae of a hawkmoth puffs up its head and thorax to look like the head of a 
venomous snake 

Wasps lay eggs within the body of their hosts so that the larvae can feed on the 
host’s body 

Bacteria fix nitrogen in root nodules of legumes 


64. In most ecosystems energy enters as 


hee as 


Nutrients 
Sunlight 
Elements 
Fossil fuel 


65. Which of the following methods have gained popularity to increase agricultural 
productivity by enhancing plant growth and protecting plants from disease and 
abiotic stresses? 


hood os 


Fly-ash addition to agricultural soils 

Innoculating plant growth-promoting bacteria in agricultural soils 
Large quantities of nitrogen fertiliser addition to agricultural soils 
High density planting to increase plant-plant competition 
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SECTION F — Short Answer Questions 
Answer ALL SIX (6) questions 
Label booklets with your name and student number. 
Suggested time 55 minutes total. 


EVOLUTION Suggested time 10 minutes (5 marks total) 


66. List the five requirements for a population to be at Hardy-Weinberg Equilibrium. 
(5 marks) 


PLANT DIVERSITY Suggested time 10 minutes 
Answer both parts A. and B. (5 marks total 


67. Part A. Briefly explain and compare what happens to the two (2) sperm nuclei at 
fertilisation in gymnosperms and angiosperms. (4 marks) 


Part B. Following on from part A, what is the term for the process that is unique to 
the angiosperm clade i.e. is a shared derived feature for all angiosperms. (1 mark) 


PLANT STRUCTURE & FUNCTION Suggested time 25 minutes 
TWO (2) questions worth 15 marks total 
Note — There is internal choice in question 68. 


68. Briefly explain or discuss ANY FIVE (5) of the following. Each answer is worth two 
(2) marks. 


(a) Abscisic Acid 


(b) Macronutrients 
(c) Phototropism 
(d) Collenchyma cells 
(e) Modified stems 
(f) C4 plants 
(g) Primary cell walls 

(10 marks total) 

69. Describe and discuss sugar transport in plants. 
(5 marks) 
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ANGIOSPERM REPRODUCTION Suggested time 15 minutes 
TWO (2) questions worth 10 marks total 


Note — Question 70 has 3 parts. There is internal choice in question 71. 


70. Schematics of different stages of development of the common Polygonum type embryo 
sac (female gametophyte) are provided below. Use these schematics to answer the parts of 
the questions provided. Write the answers into your answer booklet. 


(5 marks total) 


cH 2 
PH KEER 
megaspore i BREET 
mother cell TY ORR 
rH OY 
H H 
 —_———— H surviving 
OS megaspore 
of tetrad 


Part A. What is the term used for the process of cell division (as indicated by the arrow) 
at the angiosperm lifecycle stage shown above? (0.5 mark) 


Part B. Write down the ploidy of both megaspore mother cell (megasporocyte) and 
surviving megaspore into your answer book. (0.5 mark) 


0 ee, 10S 
rH Roe 
Ut peeka' 
HH Hdl bn 
st Hiss 
ext Bote 


c®) 
A! 
Si 
a 
Cy 
ry 


Part C. Using the letter abbreviations provided on the labelled mature embryo sac above, 


write into your answer book the name of each component and include the ploidy for each 
nuclei with the name. (4 marks) 
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71. Describe or define ANY FIVE (5) of the following. Each answer is worth ONE (1) mark. 


(a) Cross-pollination 

(b) One mechanism that prevents self-pollination 

(c) A floral characteristic that shows animal pollination 
(d) A seed characteristic that shows wind dispersal 

(e) Ovule post-fertilisation 

(f) Cotyledons of a eudicot 

(g) An example of animal pollinator/flower co-evolution 


(5 marks total) 


PLEASE REMEMBER: This examination question paper MUST BE HANDED IN. 


Failure to do so may result in the cancellation of all marks for this examination. 
Your NAME and STUDENT NUMBER on the first page will confirm your paper has been handed in. 
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